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Psyche Power System Electronics Outline

A Mission Overview
A Power Subsystem Architecture

A Maxar Power Control Unit
Regulation

A Maxar Low Voltage BusMini
Low Voltage Converter (MLVC)

A JPL Power Distribution
Assembly (PDA)

A JPL MultMission Remote
Engineering Unit (MREU)

A JPL Hous&eeping Power
Converter Unit (HPCU)
Salient Features

A JPL Power Switch Slice (PSS) | caegoy: 2

Risk Class: B

A PDA Fault Containment Regiong? Cassiicaton: i ., |
arget: (16) Psyche i Large all-metal asteroid
(FC RS) Instruments:Imager (ASU), Gamma Ray & Neutron Spectrometer (APL), Magnetometer (DTU)

Propulsion: Xenon Solar Electric, Nitrogen Cold Gas
Spacecraft Partner: SSL - Palo Alto

A Su m mary Tech Demo: Deep Space Optical Communications (DSOC)
Launch: August 2022 on Falcon Heavy
Capture: January 2026

Psyche Project entered Phase C in June 2019
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Mission Overview
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uilt by Maxar Technologies with a payload that includes an imager,
magnétometer, and a gammay spectrometer.

A Science Goals

A Understand a previously unexplored building block of planet formation
iron cores.

A Look inside terrestrial planets, including Earth, by directly examining t
interior of a differentiated body, which otherwise could not be seen.

A Explore a new type of world. For the first time, examine a world made
not of rock and ice, but metal.
A Mission Timeline
Launch: 2022
Solar electric cruise: 3.5 years
Arrival at (16) Psyche: 2026
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A Mission Events
A 2022¢ Launch of Psyche spacecraft from Kennedy Space Center, Flo
A 2023¢ Mars Flyby of Psyche spacecraft
A 2026¢ct a2 OKS aLJl OSONY FiG FINNAGSa Ay FaGdSNRBARQa 2NDA
A 20262027¢ Psyche spacecraft orbits the Psyche asteroid
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Power Subsystem Architecture

A Spacecraft power generation, energy storage, and main bus regulation is provided by the
MAXAR SEP Chassis

A MAXAR bus provides the 100V main bus and multiple 31V regulated power buses

A The MAXAR Power Control Unit (PCU) provides 100V regulated power from the solar array and
battery

A The MAXAR Mini Low Voltage Converters (MLVCs) provide 31V regulated buses from the 100V
bus

A The JPL Power Distribution Assembly (PDA) receives 31V power from MLVCs

A Power distribution is shared between the PDA and the MAXAR bus

A The PDA provides command and power switching to science instruments, JPL avionics units, JPL
telecom units, and certain MAXAR hardware

A MAXAR also provided fused power and switching capability

A The spacecraft is hard grounded (i.e. not a balanced bus)
A SPG location on MAXAR SEP Chassis

A Autonomous Battery Management (ABM)
A JPL owns ABM FSW, MAXAR is assisting in development
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Psyche Power Subsystem Architecture
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Power Control Unit Regulation

Psyche Solar Array-M Curves at Various AU Distance
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Low Voltage BusMLVC

A MLVC provided by International RectifléiRel(IRHiRe)

A IRHiRelhas extensive flight heritage wittflaxarwith more than 300 FM converters delivered over the
last eight years

A Input voltage: 60105 V

A Output voltage: 31.4 V

A Output Power: 350 W

A Efficiency at full load: 91%

A Over Voltage Protection: 34.9V
A Over Current Protection: 12.5A

A Protection features
A Input under voltage lock out
A Activeh w Q duypd

A Telecommand

A Pulse command ON and OFF . o A A
/I 2YLI OG arAl SYLyweyé E mMoué E o
Low Mass: <750 g



Jet Propulsion Laboratory
California Institute of Technology

PDA Configuration

The PDA Consists of:

A Two REU Chassis Assemblies (RCA)
A 3-slice Chassis / Backplane

A MREU: 1553/RSB interfaces,
Analogs/PRTs/AD590s, Discretes

A HPCU: Housekeeping power, RSB flassigh,
TWTA inhibit

A Empty 3 Slice

A Three Power Switch Slices (PSS)

A 28x2A switches, 3 x5A switches and 1x10A pe
slice

A Redundant RSB and digital interfaces

A Baseline design includes space foteP8S
slice

Empty Slice
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PDA Interfaces

A The key PDA interfaces include
the following:

T JPL 31V bus from MLVCS tC  jaxar
PSSs

i PSS to HPCU (and MREU) R WRR e .
critical switched power ! B j cepa | | | oiscreces
| TWTA Control I3 I

ﬂ l e |
_ 1 PSS 1 ‘ .Wﬁﬁ
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MREU Slice Assembly

A Psyche MREU is a JPL heritage Ha#grint
design

A The MREU contains the following key
functions:

A 1553B RT interface to C&DH y
A RSB interface to other power subsystem cards
A 6 discrete outputs

A 16 discrete inputs Bk Sk e e - e R
A Only 8 available via MREU SC interface A f}f_ _,.&“L. 02 RPAM B @

[

connector

A Power management functions such as Battery
load shed and POR reset

A Alarm clocks, mission clocks and watchdog
timer

A Analog voltage and temperature telemetry
collection
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HPCU

A The HPCU provides current limiting, bias
voltages and POR signal for the MREU

A The HPCU has the following major
functions:

A Provides 3.3V, +5V, and +/12V regulated
voltages to the MREU

A Provides a 3.3PORrsignal to the MREU
when the 3.3V supply is below a given
threshold

A Provides analog telemetry for the secondary
output voltages

A RSB pasthrough and crosstrap- NEW

A TWTA Inhibits (paghrough for Discrete
signals} NEW

A Battery Voltage TLM for load shetlEW
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PSS Assembly

A Power switch channel types (standard, critical,
safety inhibit)

A 28 x 2A switch outputs per PSS (High and Low
switches)

A 3 x 5A switch outputs per PSS (High and Low
switches)

A 1 x 5A switch outputs per PSS (High and Low
switches)

A Switch outputs can be placed in parallel to double
outputs
A Overcurrent protection function
A Breaker design

A Two independent Digital Board including FPGAs
A9l OK af A0S Oz2yidlAya G2 RAIAOGIE t2.a GgAlEF



